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Introduction

 EMF has been with us ever since we start using electricity.

 EMF has been suspected to be hazardous to human 

beings.

 EMF has been an issue among local public for quite a 

while.



Why do we get EMF from? 

 From countless number of electrical devices, equipment and 

machines used in industry

 From countless number and types of consumer products used 

in offices, at places of work and at homes.



Why do we get EMF from? (2)

 From electricity supply system – generation, transmission, 

distributions:

 Generation of electricity by 4 major hydro plants (1,911 MW) and 28 

major gas, coal, oil power plants (21,445 MW)

 Electricity is transmitted through 600,000 km grid of underground 

and overhead cables

 Supported by 50,000 transmission and distribution sub-stations



Electricity supply system in Malaysia



Why standards?

 There is a need to have a proper guide and standards:

 There are a lot of things around us that can generate EMF 

(electrical consumer items,  electrical equipment, wiring in the 

buildings, power lines,  sub-stations etc).

 To limit overexposure to EMF present in our environment.

 To control and minimize any potential hazard caused by EMF.

 To facilitate implementation and compliance of the regulations.

 To guide users and safety officer in the establishment and 

implementation of EMF safety program in workplaces and in all 

public areas.

 To harmonize in term of standard measurements and to 

quantify safe and unsafe condition.

 For the relevant authorities to be transparent.



Current situation in Malaysia

 At the moment there is no 

national legislation controlling 

exposure to EMF.

 There is a national standards on 

EMF exposure which was 

released by SIRIM in February 

2010. 



Situation in other countries

 Countries set their own standards for exposure to EMF.

 Majority of these national standards adopt the 

recommendations of the guidelines issued by a non-

governmental international scientific organization, ICNIRP.

ICNIRP - International Commission on Non-Ionizing 

Radiation Protection

 ICNIRP guidelines stipulate permissible exposure limits in 

term of electric fields and magnetic fields.
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Situation in other countries (2)

Country Magnetic

Field (uT)

Electric Field 

(kV/m)

Basis

Germany – Ordinance 26 1997 100 5 ICNIRP. No 

regional 

variation

Austria – 2 Standards 100 5 ICNIRP,  More 

stringent at 

some local 

authorities

Belgium – Royal Decree  2001 50 2.5 Half of ICNIRP. 

No regional 

variation

Denmark - Standards 100 5 ICNIRP

Finland – Act and Regulations 

(new one covers <100kHz)

100 5 ICNIRP

France – Regulations and 

Order/Decree

100 5 Eu Council 

Recommendati

ons (ICNIRP)



Situation in other countries (3)

Country Magnetic

Field (uT)

Electric Field 

(kV/m)

Basis

Greece– Act 80 4 80% of ICNIRP. 

No regional 

variation.

Ireland – Regulations and 

Guidelines

100 5 ICNIRP. No 

regional 

variation

Italy– Act 2001 100 5 ICNIRP. There 

is a regional 

variation

The Netherland – Act and 

Decree

100 5 ICNIRP. No 

regional 

variation.

Spain– Royal Decree 2001 100 5 ICNIRP

Sweden– Act, Regulations and 

Guidelines

100 5 ICNIRP. No 

regional 

variation



Situation in other countries (4)

Country Magnetic

Field (uT)

Electric Field 

(kV/m)

Basis

UK– Act 100 5 ICNIRP

Australia – Guidelines 100 5 ICNIRP

New Zealand– Guidelines 100 5 ICNIRP

Canada - Guidelines 100 5 ICNIRP

Poland – Law and Orders 100 5

1 (residential 

areas,  schools, 

hospitals, 

churches,  

kindergartens

ICNIRP. No 

regional variation

Switzerland - Ordinance 100 5 ICNIRP 

supplemented by 

precautionary 

measures 

(emission limits)



Standards and Guidelines in the US

• There are no federal standards limiting exposure to EMF

• 6 States have set standards for transmission lines electric fields and 2 with magnetic 

fields



Malaysian Standards on EMF

 Background

 Drafted by a technical committee formed by SIRIM, comprising 
representatives from Ministry of Health, Nuklear Malaysia, 
University Malaya, Malaysian Communication and Multimedia 
Communication (SKMM), UNITEN, TNB.

 Drafted based on recommendations made by a non-
governmental international scientific organization, ICNIRP.

 The draft was finalized by the Committee in 2009 and was 
released by the Department of Standards Malaysia as the 
Malaysian Standards (MS 2232-1:2009) in October 2010

 Comes in 2 parts: 

 Part 1 – power lines

 Part 2 - Radiofrequency and microwave radiation (mobile phones, 
radio, TV etc)



Malaysian Standards on EMF (2)

 Why ICNIRP?

 ICNIRP is a voluntary, non-profit, scientific organization with sole 
interest to protect health and safety of people from hazards of non-
ionizing radiation including EMF.

 Widely represented by well known scientists and experts  (>15,000) 
from all over the world (> 40 countries) in the fields of non-ionizing 
radiation safety .

 Decisions are made based on well established and tested acceptance 
criteria and detailed deliberation of findings made by all research groups 
in the world including Asian countries.

 ICNIRP’s recommendations are adopted in order to harmonize use of 
EMF safety standards throughout the world.

 ICNIRP’s recommendations have been adopted by many countries in the 
world (e.g. UK, Germany, Sweden, France, Canada,  Australia, New 
Zealand, etc)

 Recognized by  international organizations such as WHO, ILO, European 
CENELEC.



Malaysian Standards on EMF (3)

 The title: Guidelines for Limiting 
Exposure to Time-Varying Electric, 
Magnetic and Electromagnetic Fields –
Part 1

 Some important aspects of the 
Standards:

 Scope - not applicable to:

 patients undergoing medical treatment or 
diagnosis using EMF

 Protection against ignition of sparks

 Protection of interference in performance of 
electronic equipment

 EMC



Malaysian Standards on EMF (4)

 Objectives:

 To specify limits of exposure to EMF to prevent adverse health effects.

 To recommend standard equipment and procedures that can assist in 

determination of compliance of the Standards.

 To recommend general procedures for ensuring exposure of workers 

and the general public are below the limits specified in the Standards.

 To recommend working conditions that will lead to high standard of 

safety for all workers.

 Target Group:

 Workers.

 Members of the public (5 times lower).

 Exposure limits:

 Given in basic components of EMF:

 Electric fields 

 Magnetic fields 



Exposure limits for workers 

and public (50 Hz)

Occupational Electric 

Field 

Magnetic 

Field 

 (kV/m) (uT) 

Whole 

working day 

 

10 

 

500 

 

General 

Public 

  

Up to 24 hrs/d 5 100 

 

 



Malaysian Standards on EMF (5)

 The authority may establish suitable operational limits lower 
than the exposure limits.

 Compliance with the limits shall be verified by direct 
measurements or evaluation.

 Measurements or evaluation to prove compliance shall be 
made by a qualified and experienced person or an authorized 
body.

 Measurements or evaluation shall be carried out according to 
protocol and procedures described in the Standards for areas 
accessible by workers and members of the public.   

 Measurements results shall be kept in a proper record.

 Measurements or evaluation results shall remain valid for a 
period to be determined by the authority . Any modification  
will render the results invalid.



Malaysian Standards on EMF (6)

 Protection of the General Public:

 Determination of the boundaries of areas where public exposure 

limits may exceed.

 Restriction of public access to areas where public exposure limits 

may exceed.

 Provision of appropriate signs and notices

 Notification to the authorities in the event of exposure exceeding 

the limits.

 Minimizing, as appropriate, exposure to EMF with reasonable cost.

 Precautionary principles

 Prudent avoidance

 Optimize protection

 Buffer zone around substations

 Transformers should be placed in isolated buildings



275kV  - jalan reko (kajang)



What does 100 uT really mean to 

us?
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ROW/ clearance  of transmission line in Malaysia 

Transmission line
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Magnetic fields under the 

cables
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Magnetic fields under the 

cables
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Exposure limit for 
public

Exposure limit for worker
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Exposure limit for public

Exposure limit for worker
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Typical E and H fields under/at 

close distances to some ELF sources

ELF Source H field (T) E field (V/m)

Generating Stations 20 - 40 5000 - 16000

Sub-stations 0.1 – 6.6 < 1 

HV overhead cables 

(110, 380,765 kV)

10 - 30 1000 - 12000

Heavy Industry 1000 – 10,000 10 - 810

Office & household 0.01 - 1 2 - 500



EMF in common environment



Way forward

 Introduction of legislation on EMF safety.

 Road show for introduction of the EMF Standards  to 

Malaysian public and authorities.

 Establishment of EMF database.

 Establishment of guidelines on EMF measurements to 

meet the standards.

 Establishment of standard  testing and calibration facility 

for EMF measurements.

 R&D on EMF safety.



The way forward (2)

 Legislation to control EMF usage/sources:

 Currently no regulations controlling NIR usage (including EMF) 
in Malaysia.

 Lack of awareness on potential health hazard caused by 
exposure to strong EMF .

 Late issuance of recommendations and guidelines on exposure 
limits and safe handling of EMF sources.

 Limited access to EMF info before the internet era.

 Road show for introduction of the EMF Standards  to 
Malaysian public and authorities:

 Awareness about the presence of the Standards.

 To include and use the standards in existing implementation 
procedures.



The way forward (3)

 Establishment of EMF database:

 To cover both sources and exposure.

 Important for reference and input                     

for assessment.

 Data are available but incomplete                  

and scattered.

 Establishment of standard  guidelines for 

EMF measurements:

 Important for QA of EMF measurements –

accurate, reliable and trustable reading.

 Important to support implementation of EMF 

safety program.

 Should be established by SIRIM.



The way forward (4)

 Establishment of Malaysian standard facility for 
testing and calibration of EMF measuring 
equipment:

 Important for QA of EMF measurements –
accurate, reliable and trustable reading.

 Important to support implementation of EMF 
safety program.

 Should be looked after by relevant authorities.

 R&D on EMF safety:

 Researches on NIR safety (including EMF) are 
mostly done in developed countries.

 Need to have local data as environment, sources, 
characteristics of exposure and local population 
are different from other countries.

 To convince the public on safety of EMF sources.

 Require adequate budget allocation. 



Conclusion

 Standards are very important to properly manage and 

control EMF hazards to workers and the public.

 SIRIM has issued Malaysian Standards for limiting EMF 

exposure based on international standards ICNIRP and it 

is a common practice in majority of the countries in the 

world.

 These Malaysian Standards require additional support 

from all parties concerned to make them effective.

 Most of the EMF present in public accessible areas are 

below the limits set by the Malaysian Standards.



Thank you


